Résumé. 2014 Nous présentons des mesures de vitesse du 3e son dans des films minces de mélanges 3He-4He jusqu'à 0,1 K. Le comportement de cette vitesse à basse température suggère l'existence d'une séparation de phase perpendiculaire aux parois même pour des épaisseurs de film de 3,7 couches.
Classification
Physics Abstracts 67.60 - 67.70 In bulk 3He-4He mixtures the phase diagram including the superfluid transition line in the homogeneous mixture and the phase separation line is well known [1] . In that case the phase separation appears through a stratification. The influence of dimensionality on the superfluid transition has already been studied both theoretically [2] and experimentally [3] [4] . Its effect on the phase separation has not yet fully been investigated. The existence of a phase separation in a two dimensional (2D) 3He-4He mixture has theoretically been predicted [5] [6] . The diagrams are quite different from the bulk ones : for instance a mixture of average 3He molar concentration X larger than 0.12 is not supposed to be superfluid unless it separates between two phases. However for thin film we should take into account concentration gradients. The 4 He atoms are preferentially adsorbed at the walls [7] , while the 3He atoms are more concentrated near the free surface [8] . A model describing a two layers thick film in which boundaries conditions at walls and free surface directly affect the concentrations in each layer has also recently been proposed [9] . In that case the phase diagram in such system is more complex. To our knowledge, the phase separation, either in strictly 2D mixtures or in thin mixtures films has not yet been experimentally observed. Recent third sound measurements [4] did not show any significant effect which could prove without ambiguity the occurrence of phase separation in such thin films down to 0.5 K. The goal of this work is to extend third sound measurements below 0.5 K in order to detect any special feature coming from a possible phase separation.
Our experimental cell is the same as that described in the work of Laheurte et al. [4] . However this cell was cooled down in a 3He-4He dilution refrigerator in order to reach a temperature lower than 0.1 K. Also we have introduced a low temperature valve so that the cell can be isolated once the helium mixture film has been put inside. The cell contains a glass substrate (G) on which the third sound velocity is measured by the usual technique [4] , and a porous material (P). Due to its large adsorption surface S, we can accurately define [4] on the porous material, the number np of atoms adsorbed per unit area and the average concentration 5cp of the film. In our previous experiments [4] the porous material consisted of millipores filters [10] , and the two parameters nG and xG characterizing the film adsorbed on the glass substrate were obtained using a continuum model [11] . To In the case of pure 4He, this temperature mode has recently been observed on a flat waveguide geometry for thick films [13] ; for thin films the fifth sound contribution becomes negligible compared to Cf.
As far as we are concerned no experimental observations are reported for mixture films. So we have repeated some of our experiments using the flat waveguide geometry described in reference [13] ; the two flat substrates are separated by 15 ~m. The experimental results remain unchanged, leading us to the conclusion that in thin mixture films the fifth sound contribution is negligible and cannot explain the sharp rise of the sound velocity at low temperature.
A second possible explanation, suggested by the dependence of C3S on average concentration, is that the mixture film does not remain homogeneous during the whole rurt in temperature [14] . We would then observe the occurrence of a phase separation perpendicular to the walls, or stratification, with the superfluid 4He rich phase and the normal 3 He rich phase located respectively near the walls and at the free surface. In that case, for a given coverage, the larger is the average concentration, the thinner is the superfluid phase. As C3 increases when the superfluid phase thickness is reduced, such a mechanism can effectively explain the measured values of C3S. To get further information, we have studied the influence of coverage at a given average concentration (0.33). The same striking observation can be made (Fig. 2) Finally we mention that all our results were reproducible, but were always obtained when cooling down the mixture. When the mixture films were heated from the lowest temperature we observed an hysteresis in a temperature range between 0.18 K and 0.28 K.
In conclusion we have presented in this letter third sound velocity measurements on thin mixture films which exhibit a very unusual temperature dependence around 0.2 K. A possible explanation of the behaviour observed is the occurrence of a phase separation in the film. However the mechanism responsible for this stratification is still not clearly established.
